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DETAILED ACTION 



Status of the Claims 

Claims 1 and 5-16 are pending. The following Office Action is in response to 
Applicant's response dated October 25, 2005. Any rejection set forth in the NON-FINAL 
Office Action dated July 25, 2005 not reasserted in the following Office Action is 
considered withdrawn. 

Response to Arguments - 35 USC § 103 

Applicant's arguments with regard to the Hashimoto et al. reference have been 
fully considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
newly discovered applicable prior art. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to tine contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1. Claims 1,5-11, and 17-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cahen et al. (WO 98/19151) in view of Harvey et al. (U.S. 
5,945,832). 

Regarding Claim 1, Cahen et al. discloses a hybrid organic-semiconductor 
device characterized by being composed of: (i) at least one layer of a conducting 
semiconductor; (ii) at least one insulating layer; (iii) a multifunctional organic sensing 
molecule directly chemisorbed on one of its surfaces, said multifunctional organic 
sensing molecule having at least one functional group that binds to said surface and at 
least one other functional group that serves as a sensor; and (iv) two conducting pads 
on the top layer making electrical contact with the electrically conducting layer (1), such 
that electrical current can flow between them at a finite distance from the surface of the 
device (Abstract; Page 4, Lines 3-13; Figures 1, 2). In addition, Cahen et al. disclose a 
semiconductor device wherein: said conducting semiconductor layer is on top of one of 
said insulating or semi-insulating layers, said two conducting pads are on both sides on 
top of an upper layer which is either said conducting semiconductor layer or another of 
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said insulating or semi-insulating layers, making electrical contact with said conducting 
semiconductor layer (Fig 2A, 2B). Cahen et al. does not disclose a layer of single- 
stranded DNA or RNA directly adsorbed to an upper layer which is either said 
conducting semiconductor layer or another of said insulating or semi-insulating layers 
wherein exposure of said single-stranded DNA probe to a sample containing a target 
DNA or RNA, under hybridization conditions, causes either a current change resulting 
from the hybridization process when a constant electric potential is applied between the 
two conducting pads or a change in the electric potential required to keep a constant 
current. 

Harvey et al. disclose a semi-conductor device (Figures 1-3, for example) used in 
a method for the measurement of electrical characteristics of organic molecules 
(Column 2, Lines 1-10; Column 3, Lines 10-40, for example). They further disclose 
layers of single-stranded DNA (Column 3, Lines 10-15, for example) bridging the gap 
between electrical contacts (Figures 1-3, for example). Moreover, they specifically 
disclose that hybridization can be detected by a change in the electrical characteristics 
brought on by duplex formation (Column 3, Lines 35-40). 

Based on the combined disclosures of the applied references, one of ordinary 
skill in the art at the time of invention would have had a reasonable expectation of 
success directly adsorbing a layer of single-stranded DNA or RNA to the semi- 
conductor device of Cahen et al. wherein exposure of said single-stranded DNA probe 
to a sample containing a target DNA or RNA, under hybridization conditions, causes 
either a current change resulting from the hybridization process when a constant electric 



Application/Control Number: 10/009,167 Page 5 

Art Unit: 1637 

potential is applied between the two conducting pads or a change in the electric 
potential required to keep a constant current. The motivation to do so, provided by 
Harvey et al. would have been to detect DNA hybridization. At the time of invention, the 
disclosure of Harvey et al. clearly would have provided the instruction necessary for one 
of ordinary skill in the art to practice the methods as claimed. It would have been prima 
facie obvious to one of ordinary skill in the art at the time of invention to practice the 
instant methods as claimed. 

Regarding Claim 5, Cahen disclose a semiconductor device, wherein the 
semiconductor material is selected from a lll-V and a ll-VI material, or mixture thereof, 
wherein III, V, II, and VI denote the Periodic Table elements lll=Ga, In; V=As, P; ll=Cd, 
Zn; VI=S, Se, Te (Page 5, Lines 9-12), 

Regarding Claim 6, Cahen et al. disclose a semiconductor device, wherein the 
semiconductor material is doped n-GaAs or n-(AI,Ga)As (Page 5, Lines 12-15). 

Regarding Claim 7, Cahen et al. disclose a semiconductor device, wherein a 
dielectric insulating material is selected from a lll-V and a ll-IV material, or mixtures 
thereof, wherein III, V, II, and VI denote the Periodic Table elements lll=Ga, In; V=As, P; 
ll=Cd, Zn; VI=S. Se, Te (Page 7, Lines 12-16). 

Regarding Claim 8, Cahen et al. disclose a semiconductor device, wherein the 
undoped semiconductor is undoped GaAs (Page 7, Line 16). 

Regarding Claim 9, Cahen et al. disclose a semiconductor device, wherein said 
conducting semiconductor layer is a layer of doped n-GaAs which is on top of a semi- 
insulating layer of (AI,Ga)As which is on top of another semi- insulating layer of GaAs 
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(Page 8, Lines 12-30; Page 9, Lines 1-14; Fig 2A. 2B). They disclose a thin layer of a 
multifunctional organic sensing molecule adsorbed on the undoped GaAs surface (Page 
9, Lines 11-12; Fig 2A,2B). Cahen does not disclose a layer of at least one single- 
stranded DNA probe. 

Harvey et al. disclose immobilization of single-stranded nucleic acid probes to a 
base plate of a semi-conductor element (Figures 1-3; Column 2, Lines 45-50, for 
example). 

Regarding Claim 10, Cahen et al. disclose a semiconductor device, wherein said 
conducting semiconductor layer is a layer of doped n-(A1 ,Ga)As which is on top of an 
insulating layer of undoped GaAs which is on top of a semi- insulating layer of GaAs, on 
top of said conducting semiconductor doped n-(A1 ,Ga)As layer there is a semi- 
insulating undoped (AI.Ga)As layer on top of which there is an upper undoped GaAs 
semi-insulating layer (Page 8, Lines 12-30; Page 9, Lines 1-14; Fig 2A, 2B). They 
disclose a thin layer of a multifunctional organic sensing molecule adsorbed on the 
undoped GaAs surface (Page 9, Lines 11-12; Fig 2A,2B). Cahen does not disclose a 
layer of at least one single-stranded DNA probes. 

Harvey et al. disclose immobilization of single-stranded nucleic acid probes to a 
base plate of a semi-conductor element (Figures 1-3; Column 2, Lines 45-50, for 
example). ^ 

Regarding Claim 11, the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose wherein said single- 
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stranded DNA probes comprise a sequence complementary to a sequence of a target 
DNA or RNA. 

Harvey et al. disclose nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence (Column 3, Lines 35-40). 

Regarding Claim 17. the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose a method for the 
detection of a target DNA or RNA which comprises: exposing the single-stranded DNA 
probe of at least one semiconductor device to a sample containing the target DNA or 
RNA, under hybridization conditions; and monitoring either the current change resulting 
from the hybridization process when a constant electric potential is applied between the 
two conducting pads or measuring the change in the electric potential required to keep 
a constant current. 

Harvey et al. disclose layers of single-stranded DNA (Column 3, Lines 10-15, for 
example) bridging the gap between electrical contacts (Figures 1-3, for example). 
Moreover, they specifically disclose that hybridization can be detected by a change in 
the electrical characteristics brought on by duplex formation (Column 3, Lines 35-40). 

Regarding Claims 18 and 19, the methods for DNA or RNA detection and 
semiconductor device disclosed by Cahen has been outlined in the previous 
paragraphs. Cahen does not disclose wherein said single-stranded DNA probes 
comprise a sequence complementary to a sequence of a target DNA or RNA. 

Harvey et al. disclose nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence (Column 3, Lines 35-40). 
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2. Claims 12-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cahen et al. (WO 98/19151) in view of Harvey et al. (U.S. 5,945,832), in further 
view of Chee et al. (U.S. 5,837,832). 

Regarding Claims 12-16, the disclosures of Cahen et al. and Harvey et aL have 
been outlined in the above rejections. Neither of the applied references specifically 
disclose wherein multiple single-stranded DNA probes comprise a sequence 
complementary to a mutation sequence of a gene responsible for a genetic disease or 
disorder. 

Chee et al. disclose DNA chips for detecting mutations (Figure 2; Column 2, 
Lines 40-65; Columns 7-13, for example) comprising multiple single-stranded DNA 
probes comprise a sequence complementary to a mutation sequence of a gene 
responsible for a genetic disease or disorder (Figure 2; Column 2, Lines 40-65; 
Columns 7-13, for example). They further disclose several advantages of the probe 
arrays including the highly informative nature of each position on the array (Column 14, 
Lines 1-15, for example). 

Based on the combined disclosures of the applied references, one of ordinary 
skill in the art at the time of invention would have had a reasonable expectation of 
success practicing DNA hybridization detection techniques of Cahen et al. and Harvey 
et al. further comprising multiple single-stranded DNA probe arrays comprising a 
sequence complementary to a mutation sequence of a gene responsible for a genetic 
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disease or disorder. The motivation to do so, provided by Chee et al., would have been 
to determine genetic information of a disease using the highly informative nature of 
each position on the mutation detection probe arrays. At the time of invention, the 
disclosure of Chee et al. clearly would have provided the instruction necessary for one 
of ordinary skill in the art to practice the methods as claimed. It would have been prima 
facie obvious to one of ordinary skill in the art at the time of invention to practice the 
instant methods as claimed. 



3. Claims 1 and 5-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cahen et al. (WO 98/19151) In view of Connolly (U.S. 
2002/0022223). 

Regarding Claim 1, Cahen et al. discloses a hybrid organic-semiconductor 
device characterized by being composed of: (i) at least one layer of a conducting 
semiconductor; (ii) at least one insulating layer; (iii) a multifunctional organic sensing 
molecule directly chemisorbed on one of its surfaces, said multifunctional organic 
sensing molecule having at least one functional group that binds to said surface and at 
least one other functional group that serves as a sensor; and (iv) two conducting pads 
on the top layer making electrical contact with the electrically conducting layer (1), such 
that electrical current can flow between them at a finite distance from the surface of the 
device (Abstract; Page 4, Lines 3-13; Figures 1, 2). In addition, Cahen et al. disclose a 
semiconductor device wherein: said conducting semiconductor layer is on top of one of 
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said insulating or semi-insulating layers, said two conducting pads are on both sides on 
top of an upper layer which is either said conducting semiconductor layer or another of 
said insulating or semi-insulating layers, making electrical contact with said conducting 
semiconductor layer (Fig 2A, 2B). Cahen et al. does not disclose a layer of single- 
stranded DNA or RNA directly adsorbed to an upper layer which is either said 
conducting semiconductor layer or another of said insulating or semi-insulating layers 
wherein exposure of said single-stranded DNA probe to a sample containing a target 
DNA or RNA, under hybridization conditions, causes either a current change resulting 
from the hybridization process when a constant electric potential is applied between the 
two conducting pads or a change in the electric potential required to keep a constant 
current. 

Connolly discloses a semi-conductor device (Figures 1-2; Page 1, [0008], for 
example) used in a method for testing for the presence of a target nucleic acid molecule 
(Page 2, [0019]; Page 7, [0059], [0066]; Page 8, [0085]-[00891, for example). Connolly 
further discloses layers of single-stranded DNA (Figures 1-2; Page 2, [0019], for 
example). Moreover, Connolly specifically discloses that a current between the two 
leads is indicative of the presence of the target nucleic acid (Page 9, [0088], for 
example). Connolly further discloses that the invention has the advantage of being 
used for multiple samples (Page 6, [0057], for example). 

Based on the combined disclosures of the applied references, one of ordinary 
skill in the art at the time of invention would have had a reasonable expectation of 
success directly adsorbing a layer of single-stranded DNA or RNA to the semi- 
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conductor device of Calien et al. wherein exposure of said single-stranded DNA probe 
to a sample containing a target DNA or RNA, under hybridization conditions, causes 
either a current change resulting from the hybridization process when a constant electric 
potential is applied between the two conducting pads or a change in the electric 
potential required to keep a constant current. The motivation to do so, provided by 
Connolly would have been to detect DNA hybridization with the added advantage of 
using the device for the detection of multiple samples. At the time of invention, the 
disclosure of Connolly clearly would have provided the instruction necessary for one of 
ordinary skill in the art to practice the methods as claimed. It would have been prima 
facie obvious to one of ordinary skill in the art at the time of invention to practice the 
instant methods as claimed. 

Regarding Claim 5, Cahen disclose a semiconductor device, wherein the 
semiconductor material is selected from a lll-V and a ll-VI material, or mixture thereof, 
wherein III, V, II, and VI denote the Periodic Table elements lll=Ga, In; V=As, P; ll=Cd, 
Zn; VI=S, Se, Te (Page 5, Lines 9-12). 

Regarding Claim 6, Cahen et al. disclose a semiconductor device, wherein the 
semiconductor material is doped n-GaAs or n-(AI,Ga)As (Page 5, Lines 12-15). 

Regarding Claim 7, Cahen et al. disclose a semiconductor device, wherein a 
dielectric insulating material is selected from a lll-V and a ll-IV material, or mixtures 
thereof, wherein III, V, II, and VI denote the Periodic Table elements lll=Ga, In; V=As, P; 
ll=Cd. Zn; VI=S, Se, Te (Page 7, Lines 12-16). 
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Regarding Claim 8, Cahen et al. disclose a semiconductor device, wherein the 
undoped semiconductor is undoped GaAs (Page 7, Line 16). 

Regarding Claim 9, Cahen et al. disclose a semiconductor device, wherein said 
conducting semiconductor layer is a layer of doped n-GaAs which is on top of a semi- 
insulating layer of (AI,Ga)As which is on top of another semi- insulating layer of GaAs 
(Page 8, Lines 12-30; Page 9, Lines 1-14; Fig 2A, 2B). They disclose a thin layer of a 
multifunctional organic sensing molecule adsorbed on the undoped GaAs surface (Page 
9, Lines 11-12; Fig 2A,2B). Cahen does not disclose a layer of at least one single- 
stranded DNA probe. 

Connolly discloses immobilization of single-stranded nucleic acid probes to a 
base plate of a semi-conductor element (Figures 1-2; Page 1 , [0008]; Page 2, [0019], 
for example). 

Regarding Claim 10, Cahen et al. disclose a semiconductor device, wherein said 
conducting semiconductor layer is a layer of doped n-(A1 ,Ga)As which is on top of an 
insulating layer of undoped GaAs which is on top of a semi- insulating layer of GaAs, on 
top of said conducting semiconductor doped n-(A1,Ga)As layer there is a semi- 
insulating undoped (AI,Ga)As layer on top of which there is an upper undoped GaAs 
semi-insulating layer (Page 8, Lines 12-30; Page 9, Lines 1-14; Fig 2A, 2B). They 
disclose a thin layer of a multifunctional organic sensing molecule adsorbed on the 
undoped GaAs surface (Page 9, Lines 11-12; Fig 2A,2B). Cahen does not disclose a 
layer of at least one single-stranded DNA probes. 
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Connolly discloses immobilization of single-stranded nucleic acid probes to a 
base plate of a semi-conductor element (Figures 1-2; Page 1, [0008]; Page 2, [0019], 
for example). 

Regarding Claim 11, the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose wherein said single- 
stranded DNA probes comprise a sequence complementary to a sequence of a target 
DNA or RNA. Connolly discloses immobilization of single-stranded nucleic acid probes 
to a base plate of a semi-conductor element (Figures 1-2; Page 1, [0008]; Page 2, 
[0019], for example). 

Regarding Claims 12 and 13, the semiconductor device disclosed by Cahen has 
been outlined in the previous paragraphs. Cahen does not disclose wherein multiple 
single-stranded DNA probes comprise a sequence complementary to a mutation 
sequence of a gene responsible for a genetic disease or disorder. 

Connolly discloses multiple nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence of a gene causing a 
genetic disease (Page 7, [0065], [0076], for example). They disclose employing a base 
plate having a grid with at least two types of nucleic probes immobilized thereon (Page 
6, [0054], for example). They disclose examining a plurality of genes on the same base 
plate (Page 6, [0054], for example). 

Regarding Claim 14, the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen et al. also disclose that the sensitivity of 
their semiconductor device does not depend linearly on its surface area and it is able to 
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use the same solid state structure with different adsorbed multifunctional organic 
sensing molecules, subsequently making it able to be constructed as a sensor of small 
semiconductor devices capable of processing a large variety of chemicals (Page 14, 
Lines 1-28). Cahen does not disclose each device carrying a different DNA probe. 

Connolly discloses employing a base plate having a grid with at least two types 
of nucleic probes immobilized thereon (Page 6, [0054], for example). They disclose 
examining a plurality of genes on the same base plate (Page 6, [0054], for example). 

Regarding Claim 15, the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose a device of the sensor 
array carrying a DNA probe comprising a sequence complementary to a sequence of a 
target DNA or RNA. 

Connolly discloses nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence (Figures 1-2; Page 1 , 
[0008]; Page 2. [0019], for example). 

Regarding Claim 16. the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose a device of the sensor 
array carrying a DNA probe comprising a sequence complementary to a mutation 
sequence of a target gene responsible for a genetic disease or disorder and at least 
another of said devices in the array carries a control DNA probe comprising a sequence 
complementary to the sequence of the normal gene corresponding to said mutation. 

Connolly discloses multiple nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence of a gene causing a 
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genetic disease (Page 7, [0065], [0076], for example). Connolly discloses employing a 
base plate having a grid with at least two types of nucleic probes immobilized thereon 
(Page 6, [0054], for example). They disclose examining a plurality of genes on the 
same base plate (Page 6, [0054], for example). 

Regarding Claim 17, the semiconductor device disclosed by Cahen has been 
outlined in the previous paragraphs. Cahen does not disclose a method for the 
detection of a target DNA or RNA which comprises: exposing the single-stranded DNA 
probe of at least one semiconductor device to a sample containing the target DNA or 
RNA, under hybridization conditions; and monitoring either the current change resulting 
from the hybridization process when a constant electric potential is applied between the 
two conducting pads or measuring the change in the electric potential required to keep 
a constant current. 

Connolly discloses immobilization of single-stranded nucleic acid probes to a 
base plate of a semi-conductor element (Figures 1-2; Page 1, [0008]; Page 2, [0019], 
for example). Connolly specifically discloses that a current between the two leads is 
indicative of the presence of the target nucleic acid (Page 9, [0088], for example). 

Regarding Claims 18 and 19, the methods for DNA or RNA detection and 
semiconductor device disclosed by Cahen has been outlined in the previous 
paragraphs. Cahen does not disclose wherein said single-stranded DNA probes 
comprise a sequence complementary to a sequence of a target DNA or RNA. 
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Connolly discloses nucleic acid probes that have a base sequence 
complementary to the entire or part of a target base sequence (Figures 1-2; Page 1 , 
[0008]; Page 2, [0019], for example). 



No claims are allowed. No claims are free of the prior art. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Christopher M. Babic whose telephone number is 571- 
272-8507. The examiner can normally be reached on Monday-Friday 7:00AM to 
4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Conclusion 
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